I. Introduction
Flow measurement is the determination of the quantity of the fluid that passes through the pipe, duct or an open channel. Flow can be measured by measuring the velocity of fluid over a known area. The accurate measurement of a fluid is important to obtain specific proportions as per process requirements. It is important to maintain a definite flow rate for maximum efficiency and production. Without accurate measurements precise quality control is impossible. Flow measuring instruments are Venturimeter, Orifice Plate, Rota meter, Pitot tube, Flow Nozzles, etc. Out of these orifice meter is having least coefficient of discharge. The performance of orifice meter can be increased by changing shape of plate.
Figure 1: Orifice Meter
An orifice plate is a plate with a hole in it which is used to determine the flow rate of flowing fluid. As fluid passes through the orifice the pressure increases at the upstream of the orifice and the fluid is forced to pass through the hole. Due to obstruction, the velocity increases and the pressure decreases. At downstream, flow reaches at point where velocity is maximum and pressure is minimum and this section is known as vena contracta.
Yogesh Kumar et al. did the analysis on standard sharp edge orifice meter for different plate thicknesses (3 mm, 5 mm, 10 mm and 15 mm) in a pipe of 50 mm diameter and the effect of pipe diameter on coefficient of discharge has been studied. The value of coefficient of discharge depends on the type of flow, pressure tapping's, contour of the obstruction and it is a function of Reynolds number.
G. S. Karthik et al. did the analysis on standard sharp edge orifice meter for different plate thicknesses in a pipe of 50 mm diameter and the effect of pipe diameter on coefficient of discharge has been studied. From the work it has been shown that if the pipe diameter is decreased below 50 mm the value of Cd increases.
Mohamed A. Siba et al. studied the solution of unsteady and incompressible fluid was sought using a circular orifice as a function of three aspect ratios of 0.2, 0.4, and 0.6 taken at Reynolds number of 10000, 20000, and 30000. The study includes the velocity profile, the differential pressure, and the mechanical properties.
T. Sridevi et al. Flow analysis has been done on different types of flow meter using FLUENT solver and provision of track vena contracta has been explained. 
II. Experimentation Figure 2: Orifice Meter Test Rig
Using a physical model, i.e. a test rig of orifice meter, observations in the form of pressure at inlet and outlet tapings, pressure drop and time for rise of water level in collecting tank are taken to calculate actual and theoretical discharge by varying discharge at inlet. These two discharge are used to calculate coefficient of discharge. The discharge coefficient is the ratio of the actual discharge to the theoretical discharge. C d
A. Geometric Modeling
In the present work, for the study of orifice meter, the domain from the inlet to outlet of pipe having orifice plate was created. The orifice plate was modeled for single, perforated (5, 7 and 9 holes) and triangular hole. The modeling has been done in ICEM CFD. The total length of pipe was taken as 300 mm and pipe diameter was 25 mm. The upstream length was 5D and downstream was 7D, where D is the diameter of pipe. The diameter of hole for single, 5, 7 and 9 hole orifice plate was taken as 15 mm, 6.7 mm, 5.6 mm and 5 mm respectively. The length of each side for the triangular hole was taken as 20 mm. The area of hole was kept constant in all the plates. 
III. Mesh Generation
In numerical simulation, type of mesh, size of mesh and its quality affects the accuracy of results. The domain is discretised into tetrahedral elements. Mesh type is tetra mixed and mesh method is robust octree. The mesh for the pipe is shown in fig. 9 . The total number of elements were 280480 and total nodes were 48342. At BODY total number of elements were 262564. At INLET total number of elements were 324. At OUTLET total number of elements were 333. At WALL total number of elements were 17259. 
B. INPUT DATA AND BOUNDARY CONDITIONS
The domain is kept stationary and the fluid used was water. The k-epsilon model was used as the turbulent model velocity is given as inlet boundary condition, atmospheric pressure as outlet boundary condition and no slip wall is considered for wall boundary condition. From velocity streamlines, velocity distribution in various regions can be seen. Velocity is minimum at inlet of pipe which is shown by blue streamlines. As area decreases (orifice plate) gradually velocity increases. In downstream pipe, velocity is becomes constant due to constant area of pipe. The C d obtained for various plates are: The graph shows that the performance of perforated orifice plate is better than that of a single hole orifice plate. The C d of single hole orifice plate is least as compared to perforated and triangular hole orifice plate. The C d of 7 hole orifice plate is found to be maximum followed by 5, 9, triangular and single hole respectively. The design of 7 hole orifice is such that there are less losses due to sudden contraction and expansion. The pressure drop in pipe with 7 hole orifice plate is lesser than in pipe with single, 5, 9, triangular hole orifice plate. Hence the C d of 7 hole orifice plate is highest. The analysis is done to validate the CFD methodology by comparing the results with the experimental data. It can be seen that the C d found out from CFD is greater than that found from experimentation. This is because losses are not considered in CFD. The C d obtained through CFD simulations is 1% -4% greater than experimental C d .
C. EQUATIONS

V. Conclusion
In this work, perforated orifices have been experimentally studied in terms of discharge coefficient and compared with a single hole orifice plate which is generally used in orifice meters to measure flow. The following points are obtained as the results of this study. Perforated orifice plate has better performance characteristics than a single hole orifice plate. Through simulation and experimentation, the 7 holes orifice plate is found to be having the highest value of coefficient of discharge i.e. 0.76 with an actual discharge of 3.82*10 -4 m 3 /s. Compared with single hole orifice plate, the coefficient of discharge of 7 holes orifice plate is 10-12% greater. The C d found out from CFD is greater than that found from experimentation because of the losses occurring in the physical model due to friction inside the pipe, leakage, impurities present in the fluid, etc. which are not considered in CFD.
